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Abstract: 
    

In this presentation, I will describe two projects involving metallic nanostructures and nanostructured surfaces. The first 

involves an effort to develop optical metamaterials using a bottom-up approach. Optical metamaterials can theoretically allow 

complete control of a material’s refractive index through the use of meta-atom resonators with prescribed electronic and 

magnetic resonance conditions. I will share progress on an effort to create meta-atoms using DNA origami as a template for 

creation of well-defined metal nanostructures possessing these desired properties. In a second project, I will describe the use of 

laser interference lithography as a platform for creating a wide variety of surfaces with nanoscale patterns ranging from simple 

one-dimensional gratings to chirped structures, quasi-crystalline lattices, and other meta-surfaces. Curved reflecting elements, 

for example, can be used to pattern surfaces with spatially varying undulations in one or more dimensions. Multiple exposures 

can be used to create a host of complex patterns and surfaces. Example applications of these surfaces include as templates to 

control the growth of colloidal crystals, as designer substrates for surface plasmon resonance sensing, and as tunable platforms 

for surfaced enhanced infrared spectroscopy. 
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